^[ ) 26. A method for cleaning a semiconductor wafer having a co^^er layer exposed 

fo a surface thereof after a chemical mechanical polishing, comprising the sfeps of: 

a) treating said semiconductor wafer with a first washer selected fi'om the group 
consisting of aqueous ammonia containing ammonia at 0.0001 - 0.&^^eight percent, a catholyte 
between neutral and weak base and hydrogen containing water for removing polishing particles 
from said semiconductor wafer without damage to said copper layer; and 

b) treating said semiconductor wafer with 21 second washer containing at least one 
^ decontaminating agent selected from the group consis^g of polyaminocarboxylic acids for 

removing metallic contaminants from said semiconductor wafer. 

27. The method as set forth m claim 25 or claim 26, in which a polishing slurry is 
used during said chemical mechanical poUshing, and contains said polishing particles and at least 
one oxidizing agent serving as a contamination source for at least one of said metallic 



contammants. 



28. The method/as set forth in claim 27 in which said polishing particles are 
brushed away from said semiconductor wafer, and said first washer allows said polishing 
particles and said surface to/be negatively charged. 

29. The method as set forth in claim 25 or 26, in which said catholyte is produced 

/ ' 
through an electrolysis in one of pure water and aqueous ammonia containing anmionia equal to 
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or less than 0.5 weight 



cent. 



30. The mpthod as set forth in claim 29, in which said catholyte contains said 
ammonia at 0.0005 - 0.01 Weight percent. 

3 1 . The metiftod as set forth in claim 26 in which said hydrogen-containing water 
is produced through a hydrogen bubbling in one of pure water and aqueous ammonia containing 
ammonia equal to or less than 0.5 weight percent. 

32. The methoa as set forth in claim 3 1 , in which said hydrogen-containing water 
contains hydrogen at 0.1 - 10 pom. 

33. The method a|s set forth in claim 32 in which said hydrogen-containing water 
further contains said ammonia at OI.0005 - 0.01 weight percent. 

34. The method as set forth in claim 25, in which said polycarboxylic acids are 
oxalic acid, citric acid, D-tartaric acid\ L-tartaric acid, malonic acid, malic acid malein acid or 
succinic acid. 

35. The method as set fokh in claim 25 in which said anmionium salts are salts of 
oxalic acid, citric acid, D-tartric acid, L-t^aric acid, malinic acid, malic acid, malein acid or 
succinic acid. 
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36. The method as set forth in claim 26, in which said catholyte and said 
hydrogen-containing water has Ian oxidation-reduction potential between -1000 milli-volt and 
-300 milli-volt when a reference electrode is formed of silver chloride. 

37. The method as set forth in claim 25, in which said catholyte has an oxidation- 
reduction potential between -lOQp milli-volt and -300 milli-volt when a reference electrode is 
formed of silver chloride. 

38. The method as set forth in claim 28, in which said surface is formed of an 
insulating material selected from the group consisting of silicon oxide, benzocyclobutene, 
parrylene-N, cytop, xerogel, hydrogen silisesquiioxane and methylsilane based composite 
material containing hydrogen peroxide. 



39. The method as set forth in claim 25 or 26 in which said second washer is 
supplied to a major surface of said semiconductor wafer where said copper layer is exposed, and 
a third washer containing hydrofluoric adjd and hydrogen peroxide is supplied to a reverse 
surface of said semiconductor wafer. 

40. The method as set forth m claim 39, in which said hydrofluoric acid, said 
hydrogen peroxide and water are regulated to 1-10 : 1-10 :200. 
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41 . The metiod as set forth in claim 25 or 26, in which a centrifugal spray 



/cleaning technique is used iril said step b). 

42. A methodlfor cleaning a semiconductor wafer having a tungsten layer 
exposed to a surface thereof after a chemical mechanical polishing, comprising the steps of: 

a) treating said semiconductor wafer with a first washer selected from the group 
consisting of aqueous ammonia containing ammonia at 0.0001 - 5 weight percent and a catholyte 
between neutral and weak base fqr removing polishing particles from said semiconductor wafer 
without damage to said tungsten layer; and 

b) treating said semlbonductor wafer with a second washer containing at least one 
decontaminating agent selected from the group consisting of oxalic acid, ammonium oxalate and 
polyaminocarboxylic acids and ranging from 0.01 weight percent to 7 weight percent for 



removing metallic contaminants fromlsaid semiconductor wafer. 

43. A method for cleanimg a semiconductor wafer having a tungsten layer 
exposed to a surface thereof after a chemical mechanical polishingTcomprising the steps of: 

a) treating said semicondudtor wafer with a first washer selected from the group 
consisting of aqueous anunonia containing ammonia at 0.0001 -5 weight percent, a catholyte 
between neutral and weak base and hydrogin containing water for removing polishing particles 
from said semiconductor wafer without damage to said tungsten layer; and 
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b) treatir g said semiconductor wafer with a second washer containing at least one 
decontaminating agent selected from the group consisting of polyaminocarboxylic acids and 



ranging from 0.01 wei; 
said semiconductor wafi 



it percent to 7 weight percent for removing metallic contaminants from 



44. The method as set forth in claim 42 or 43, in which a polishing slurry is used 
during said chemical mechanical polishing, and contains said polishing particles and at least one 
oxidizing agent serving as a| contamination source for at least one of said metallic contaminants. 

45. The method as set forth in claim 44, in which said polishing particles are 
brushed away from said semiqpnductor wafer, and said first washer allows said polishing 
particles and said surface to be pegatively charged. 



46. The method as set forth in claim 42 or 43 in which said catholyte is produced 
through an electrolysis in one of p^re water and aqueous ammonia containing ammonia equal to 
or less than 5 weight percent. 



47. The method as set\forth in claim 43, in which said hydrogen-containing water 
is produced through a hydrogen bubbling in one of pure water and aqueous ammonia containing 
ammonia equal to or less than S weightmercent. 
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48. The methodlas set forth in claim 45, in which said surface is formed of an 
insulating material selected froni the group consisting of silicon oxide, benzocyclobutene, 
parrylene-N, cytop, xerogel, hydrogen silisesquiioxane and methylsilane based composite 
material containing hydrogen peroxide, 

49. The method as sdt forth in claim 42 or 43, in which said second washer is 
supplied to a major surface of said semiconductor wafer where said tungsten layer is exposed, 
and a third washer containing hydrofl^ric acid and hydrogen peroxide is supplied to a reverse 
surface of said semiconductor wafer. 

50. The method as set forth in claim 49, which said hydrofluoric acid, said 
hydrogen peroxide and water are regulated to 1 - 10 : 1- 10: 200. 



5 1 . The method as set fortqin claim 42 or 43, in which a centrifugal spray 
cleaning technique is used in said step b).- 



REMARKS 

The present application is a divisional application of copending U.S. Patent 
appUcation Serial No. 09/313,027, ("027 appUcation"), filed on May 17, 1999. 
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